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[0001] 
[0002] 

[0003] tmminjmmks-izx hmtwrn. m 

i ) wamxm 
2 > wumutm 
3 ) mmm-wmmhYm 

[0004] MIS2) fcii/3) nftmznm-thim 
mat. $><coitmz£&uzmwimzixx^ 
h. Lfri%&t>. zn^mmn. tjimmmm^ 
km. mmmv*.%t>-r. s.mmmzi>mm^»t 
bt^imtmi>iiLxm. mmnz-m^m 

1 0^-v\ 19 9 1*). 

[0005] -tj, line i ) cw<Fmzmmb%mm 

3£tS%©BRM(biological response modifier) 
V>£fVC^&. -T=5:*>*>. B RMfc LX4 y$—u4 

fHHfctftUWMBfflffF (TNF) 

<t¥iirmimt<?>mi>mi±m?iztix^& <*ea« 

1989*). 



[0006] 3rfc. ^*<Ofit»6^Jtfc(tS^jS^fc 

y^-_ . (Cancer Research) . I2 1t^l 

4 1 21-^\ 19 6 1*]. Si^^coStJifflWJ 
[09itf, 5-7;k*n , 75i'7HP. df-vyt-(Cance 
r),»4 5*,»112 9^-y. 19 80*]. 

<nm*m mux . wyv-f^D*. 

/U- :3"7* • 4 Ay O^— (Journal of Immunology) . % 
14 5*. 3Sl8 5 9l-^\ 1 9 9 0*] 9tf)H6*i 

[0 00 7] 4fc, WBfffiR&tithifiV'^'T+Yt 
LT(i. tMy*-7xnvr* , J'<7'f-K («BH¥ 
5-320 200^-&$g) . thffiSl^EB^ (TN 
F) 4£tt*09^fl;a--^6&£#y*t7'?-K m 
ffiF5-2 7 1290#&fi % ^¥5-2 7 128 9 

SfHPF5-2 5 53 93^aMIL 1«IH I 5-2 
7 1 287-94W8. #H¥4-3 683 98-5|-&$B. =8 
6R¥4-3 68 3 9 73£& «BIH t 4-3 2 759 9 

*$m*3 - 1 8 0 1 9 4#*«. #M¥3 - 1 
80 19 3-94MB. »fl§¥3-9 8 587#&«L *$§H 
T3-6 5 196-f^«. ^^3-65 195^ 
ffi. «ffl¥3-6 1495^-^#. ^¥3-3069 
3-t^ffi. ^13^2 - 7 2 1 2 2#i&#, #IPPF2- 2 
55096-?-^, ^^2-1 7 78 9 6-94MI, 
^¥2 - 1 6 3 0 9 4#^ffi % #^¥2 - 1 4 5 1 8 8 

#^2 - 8 6 7 9 3#4MI.- »BB¥ 1-27 
7488-^^ ^^1-8509 5^-^ ^BS^F 
1-85094-94MI. #^1-47393^^. 
^¥1-30596^^. fi6R71-3 0'5 9 5# 
^ tf§B¥2-9 3 8 9^&$iL #IB^63-279 
7 9 9^«. #BBK6 3-26 7 290^fSs #§3 
186 3-1 989 9 6#^fg. #^8363-14 199 
9^&^, 1^^6 3-3248 6-9&S. #^^6 2 
-2729 9 1^£«. ^^6 2-2 484 98^ 
«. 1$E9e6 2-48 6 3 2-f<&fi»SJ:t^WSQ6 1- 
2804 3 7^«) . SfflW»fe»ffiLfc1*3e«)rSy 
nM!^S:*-r*ii«ir^ Hfl:*» («BBT 5-262 
7 9 4<9ft?B&tft3eHr 5 - 3 2 6 9 8#£4B) . h h 
y^-a-f4f^2Stt*^rt-*jKyiTf-H (ttlPF 
5-502876^-^) % th-f y^-D>fdfyia 
W<7* H (^3^4 - 3 3 0 2 8 2^4M8) . TS 

tttttiLHRHSIfillt (#^^4-2 24 600^- 
. Wh*??-y!|5«Kft («§H¥6-4 1194 
. #«eSW!«*^8-2*fctt*<»e* 

<0-gP*»A>^S^'Jl7-f-F (^^1-6 3 395-^ 

(^^l -7 54 3 0^fg) , II^fy^-7in 

v^Tf-H mmme 1 - 1 8 1 3 8 i^&m . t h 
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(<8§3K6 1-2 804 3 m'Am) , XM/7h7>f 

-b^aoes^^^-rs^'j^r^-H (^©6 1- 

27 1 99 l^&S) , t M^-cM*^*'^ 
(^K6 1-225 19 9^&fg) , -fr 
(^©6 1-5 8 59 3^ 
$) , t^V^ioy (^^58-189 
19 7^fg), bh8f^«>f^-7inv(# 
fS$5 7-140 79 3^&$fi) % ^<tt2-T5 
/ - 3 - - F - 7n t:* -&tf V ^T^- F 

(«ffflE5 6-1 47 7 9 6^&m) mtnaktixv 

I. 

[0008] 

I/O**:. fif->T. M££<0SWJB£^-f. a^a 
SftTvvfc. SWT'S) 0. flsS^iSKJ: tft&P 

tooo9] znmm. a±ff)ti5*)<7)vmzm^x 

h&gxh o . mmsmzmmiizftm-t t*<7+ f z 

z<rmwtt. mx\ tfruvmizmzxzm&m 
&x'$>o. $m&im\, ^immiztm-fi ztzm 
btxm. 

[00 10] 

immttm-tz-tifrcD^m zvmwa. friers 
tffli-rz{>(Db ix. E.mm*ri or 

tr5A^2 0ffl«0T5yi!*^ : 5:S'<7*f-K, Z(D^T 

ixtti-zimimtm&i-h. 

[ooii] it:. zco&tyntmigMlzti^Xte. *r 

wtftft*. wmrnn gSfco^< ttsmgs-w 

[00 12] 

it. mm^ i ti2®«o 5ggcor s ./HBMft>6&* 
*cr?- f . & ^jiE^s^ i cor s y m&m-&ts 2 0 

SS*T-?y<T?-FT*J>S. £fi4><ofii®i®tt'<Tf-F 
it. Hfflffi. ^83fo&»<D3r£KJ: 0 , ifcofcfcO 

[0013] Bffl&fc Jt *i§£li, ^rf - F^ftBIBffi 



ttS5:9-7;^U-;^ F^j^/M^U <W~r\ F 

mocbmi-th. ) mmnmmxmuz7$.ym 

[ 0 0 1 4 ] Srfc, JSLt«»f|s*«WHfc. BlWfcLfci 
7*f-FBl&£jSISE (Witf, vt-*V ■ x;l/7-a§? 
<9Model 4334$) £mmLX9m-tZZbi>X'Z&. - 

[0015] ;o^c7)tjtJf^|co^)^T'*)^fiai 

\m^\.tz^mm.^r^Y(ri-mM^. wants 

[0016] itz. C3^*<r5 HftSiifc^rf-HSI 
(Perkin Elmer) ttSJiOFmo c 75 FUi-' 

nmmzx ^xmitiztixvkumzmtif izmmxz h 
nxmnx-hi. 

[0017] Z(rMWcr>ffl£^^&ftx-h&mM 

ij frxiswimx-bh . wftimbLxti.. m. 

yK®. XJ&#K8. 3^n^B?S, 'Jy^Kig, 
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fc. »i LTli. Witf . SIS, ft. 

[0018] CLCOffcBJ^tnS&S'Ki, ftlffiofcts O^Ofii 
2WJU:«)«6***«lft*fc LT 5 m g/k gJ2Lh«> 

[ooi9] ^^i&Hjj^fiiH^ti. -mmc^MWfl 

imt}%l>V>t LXmL ftSL f*»L ?8SL 

-x. ^-riaswiMSW. x?/-/k rwv- 
y yS*;^^A. #y h'^tro y h y^JS^-IPL 

§a&-f>-T>\ jjvf-v^ 5st7^ ^ss*^- 

by**. KUWr/Pi/^A. #y**^x^ wyyA't* 

ry yK^y^y-ty f. fyyy. 

JWSl sugtry^-^Jsa. ^y^^K-M^y 
•>A«<o«Kffi»aL ^y-feyy. fyryf<oRS 

F**-4its*>«*M» $sw?> xf-ryy»a. 
«sws*ifctfc«w. -«*tf . 4f7^y*s 

[0020] 'a»MtSIIW-4«^«. *«. 

<. *89Hfc LTWitf*. x^;UT/uri-/k rot 



t3E4j-«c»<ofta. rF**. ^y-feyy****s* 

[0021] £*ifc#*«toBS»»WCIi. * £>£#g 

mat. 'miz&ixmcotmm. mm. mvm 

[0022] ^tOUHBcOfiilSsyfl^^&S^-*^^ 

SK>7fi< . LD 50 {i 1 0 0mg/fl4k gJSUiTft 
[ 0 0 2 3 ] C<^HB«fiiB«»l«i. fiBBOI. ft 

( 1 ) mwrnm 

JStK CO . 3 mg/m 1 

£>i&gTi§8?U 6 0 , C'C24^f^Jl^*t. f>*>^ai 

(2) BHtfitfe 

^yTvX (Kyriazis) ^>«0^ffi [T^'J^y ■ ^-v- 
- • AVDy- (American Journal of Pathol 
ogyh ^10 6^. ^2 5 0^-x\ 198 2^] ItM 

[0024] h M55£S«a]MiMB (K562) 

;i^y n y ygstga^ • *7 • x?^'J 

^y^/W- ^X-f vy (Journal of Experimental Medi 
cine) . «9 9*. «1 67-18 2^-^*. 19 54 



(5) 
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ttg&so. imi aimTmmLtzsM^fomz- 

VWA (Balb/c nu/nu. B#?*V— /I'-XyA—ttJ: *) 
ISA) 2 0E4W«irFfcS«W:. 
[00253 *ttU:v«>.x**£fc:j: •) 4 BISI^W 

sioekuhhu lSftcttfH&K. fficoimcwsa^ 

1B10O. lmlO«te-C«B«irt»4L. 
«B»«7Bftt$J:tf 1 QBf&tcy^XKJ: 

Us. 

[0026] 

ffi&^^&g (mm 3 ) =&g* x|gxO. 4 

£*>Ktt<CttJBU:t h*3^tt6lftW?i« (K 

5 6 2 > «, ^<7)h h &stmmfmx'h o c •/ f 

(Blood) . *4 5tt. 83 2 1-3 2 21-£'\ 197 

9^] . z<r>wmrrx y#y ■ ?4 r ■ aiv^- - 

3 U?;/' 3 y (American Type Culture Collection: AT 



CO (C. $f£#f-ATCCNo. CC L- 2 4 3 fc L 
( 3 ) KB8JI& 

*»ioEwwaraHt**L'ot*. «ia»4>w£ 

14, SIBS^^tli^LTBiWSBW 1 , 7BttT 
»3/5T*»). 10B«TS4ttl/2JaTi:$r->fc. 
,TC7)^*^. £Oft9k0lttfi8ffltt^£K5 6 2a 

[0027] ffi«y*Tf- FMfcowc fclSitefT 

[0028] 
[fill 





61 & <7) Jp $ § a Om,^ 




K*tf8i£»^»(n=10) 


7 
10 


190.5 

539.2 


115.6 
228.0 



[0029] mzmtmz* LxzwRtzttzfrn 
fr^mimizmw-r&tf. zco^mT<mmmi,zm 

[0030] 

Y Si&^gg (A-Jfy • x;Pv-4tS. Mode 
1 433A) SrffifflL, yi«-Hf [»— 
^Stf^ • Vt^If^-- A-df y I (Journal of C 
henical Society Perkin I) , 155 3 8^— x\ 198 

l*] izz&wmm. nivmsm.n&mwpmizmrs 

VX VLfflm^T* F £ fc fe 0 L *: . 
[003 1] 'ST?- Fg&fflSffittMgfc LTHMPgJfli 
(A-*y -x^v-ttSS) 500mg (0. 25mm 

o i ) £<$fflu mffe^T?- h gis^gao^ro 

Tf-FBfcggLfc. PL<(4. 2 OX t^U 

N-jcf-^eny h'y (a-* y • x/pv-ttiS. ia 

T\ N-^f-;PtTQy H y $■ N M P t l^ia-ri, . ) iz£ 
0 . ±121Wfflli<0r 5 J 8.W2kX'hh FmocMfll 
KH&U NMP?ft#U Fmoc-TS/BL Mtt 
Wttt. Fmoc-L-Ar g (Pmc ) -OH (A— 
*y -X/UV-ttK) £. FastMociJ-y'iyb 
(A-apy • xyp-7-ttt?. FastMoclif 

[0032] KIT. fiaGFmoc&ttnBL #F.moc 



Fmoc-7S/8i: L"C. Fmoc-L-Pro-O 
H s Fmoc-L-Leu-OH. Fmoc-L-Va 
1 -OH. iJitfFmoc-L-A 1 a-OH (Wfft. 

ttOtiigKfttfgT LfctIL 2 0 % V it y N M 
P(C<tON5|efficOFmocS^WBrL. NMPfcJ:^ 

^no^y (A-dp y • x;Wv-ttS) TffifrU X 
SKMLTffS^7-^-K©li§^*<j5 1 3mg^. 
[0033] Srfc, ^££J5^fcJ:rm&®fcfttL 
74- Ha' y ? ^ - f y y-/isz.7-MzJ: *) efilWt©! 

(^ffl^X^ttM) 0. 5ml. g,P B 7x/- 
/l' (TObfel^ttS) 1 . 5 g . f-^T-V-;P (S 
jfl-ffc^I^aj?) 1. 0m 1 . &J:lfmm*.l. 0m 1 
^DLTSfflT'l 5^@JS#L. ?)*>*#U §^>^ 

lO^SHtfUv:. i*UchU7^tnB» (mnft& 

XmSM. VXT. TFAkB&IE-fS. ) 2 0ml£gsflD 

ix i. 5tmtmt. 7?x7 ovr-x-mmzmik 
i/x^x-r;i/ (ffl*€^ai?) ^aaraL. ^r^-H 

?^^x^x-x^2:»r^fc:^!niLT-H)-aa¥ 
U SC^-fii (2500 r.pmT 1 0#f§) ±JS2r 
S»L/i. $ £> c^yx^;ux- -fyU$r ff ?t tcaSSP LT 
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7"f-Fttl 0 5mg£*§fc. 
[0034] fiffBfflSKr?- V<7>£SLi:nMMz®M 
L, SAiHt ( 1 5000r P mt5M) U -h«£ 
0. 4 5Am7-fyU^--CiS)gL, .TOffiiBteiSMfc 

?D7h^57<- (HPLC) tCiO^T^-h'Oftg 

^Lichrospherl00RP-18(e) 250Xl0mm 

S?) £<£B!U:. iMBBfctO. 1%TFA/«IS^A 

?S. 8 0%T*^hy/U/Afc£BiffiL, Affi*^ 

H#£Sa£S^L, Si^:r^b't«>3 8. 6mgH# 
fc. ^«fffl*5A [Lichros P herl00RP-18(e) 250 X 4.6 
mm U/I^ttg) ] £ffifflU »£>ft.fcfl»<rf-h' 

tix^zztzmmtt:. 

[0035] zcDmmmx^^hfcm^ri-^i. is 

S?) 5 0 0mg(0. 2 5mmo 1 ) iZ^tXC^T 
5 Hft^Tf - F-&*JHBfMMrc* SFmocTSHl' 
<-K-3f y ■ X/PV-ttS?) 397mg(0. 25 

mmo i ) zmiuzztzmz. mmmibm-<DH 
mizx ^n-vm^mmx'c^m^Ti 
Mm*?* mm#m a . e m s twz. 

[0036] ttVrm*J7J* [Lichrospherl00RP-18(e) 2 
50X4.6 mm (*)\>?Wk) ] £ffiffiU #£>*i£»S! 
^Tf-H^ftcOHPLC^SrfT^:^. ffigW*- 

[0037] COggK0Kft6*lA3fflH' , l7'*- K«)RS 
5 00mg (0. 2 5mmo 1 ) 

u ^m^r^^sm^^m^&ra^yMzi:*) 
m^mmt5£xm£%j&t:%&ix'<7+m*M 



o'j h'y (^-^y • x/i/v-&gi. JJIT, N-^ff-zu 

tn'JFy£NMPi;«&f?ri>. ) (ciO. IMiffi®® 
WZVTiSBm&X'h&FmocmzmiM&L. NM 

pxmitztk. Fraoc-rsym, iwfrwwi, f 

moc-L-Leu-OH (a*— ^y • x;Uv— ttlg) 
£, Fas tMoc U— i^xyh^r-y h (^\*— Jfy ■ X 
/UV-ttM. F a s t M o c JiSfiigg. ) £ffiJH LT 
jg£$-£, NMPTft&Lfc. «T, l5feFmocS<7) 
«JBfs #Fmoc-7$y|i©^ *><J:tf»fcT-<9 

[0038] Fmoc-7SySt U, Fmoc-L 
-Glu (OtBu) -OH, Fmoc-L-Lys 

(OtBu) -OH, Fmoc-L-Al a-OH, F 
moc-L-Se r (tBu) -OH, Fmoc-L- 
Arg (Prac) -OH, Fmoc-L-Pro-0 

H, Fmo c — L— Le u — OH, Fmoc— L— Va 
1 -OHfcJttfFmoc-L-A 1 a-OH (Wftli, 

■ x/pv-tts) zmxmmuz. ^n-m 

OWgSmtFgT Lfc®, 2 0 % tf< 'J i^'y^N M P 
triON^JgOFinocS^BrL, NMPii^oo 

■ x/bv-ag!) TTjt^L, 

LT&g^T^- Fffifli£i&7 6 7m g#7t . 
[0039] Srfc, j8^Sa^i>J;tfflH«S^±, 

•P . mmum^r^ mm i e i m g tx ^ y 5;* 

. (Sia^X^a^) 0. 5ml, tef B 7x7- 

^ (SE^-fbj^xmtt^) 1 . 5 g, i-*t-v-iv m 

®.{t¥imm). 1 . 0m 1 , i>J;tffifSS*l . 0m 1 
£»LT£Sri 5 #faJSI¥U U §A>(c 

lO^atfL/i. um:TFA2 0ml 2r^!lDLT 

I. 5<mmu yv^y^tv^-xmmm^L. 
•mz^<ffl±mML. %miz^bb<$wit:mi;x. 

U ^yXif-^x-x;P^^lcaSJiiLT+^}itfL. 
^trH-fil ( 2 5 0 0 r pmT'l 0^0) U ±?f 

JWL, 8<£v#grt6tStf=£3|B|£ffiU 
K#72 3 1 mg£f#fc. 

[0040] msm^y^Yco-^Si^m^Anzmm 

U, ^vJJ-ffll(15000rpm-C5»ra) U ±»?: 
0. 4 5//m7-f/^-T*S)§L, ^<0ffi^2:HPLC 

-PU-986^E^7^'xyh^xxA (B*^HtttS) £ 

fiOTL, *7A{±^[ffl^cr)Lichrospherl00RP-18(e) 250 
xiOmm (*/k?tiSg) SrffifflLfe. iSfilffitiO. 1% 
TFA/SS*$rA?K, 8 0%T-bh^h';yP/A?8[S: 
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#9 0mg£f#;£. #flrffl#7A [LichrospherlOORP-1 
8(e) 250 X4.6 mm ] £C6fflL. tt*>it 

srsygae?ijsr*-fs i o$a<oT$ygs»*>& 
[oo4i] zffmjm^^tvkxm^r^ to. ts 

HSS0H4 

H^KfflBffiBlfflBi: L-THMP83BI • 
X7l/V-tfcK) 5 0 0mg (0. 2 5mmo 1 ) Srffiffl 

BicsgSRjstj J: xsm£%&z%.m 1x^7* mm 

Kn'JFvfcNMP ) ££9. iJMffl 

lgcDT$y&^T'&6Fmocg£flJ»Tl&£L. NM 
P"Ca»Lfcfifc, Fmoc-7Syi. IfWCIi. F 
moc-L-Lys (Boc) -OH (/i—^y ■ x/1/ 
"V-aS) Sr. FastMociJ-y'i^K'yh (A? 
-^f y • X/l^-ftSL FastMoclllfiffig. ) 
£i^LT«8£§tf. NMPTifcrfLfc. filT. bsIEF 
mocS^^JBf, ^Fmoc-TS^^ is XV 

[0042] Fmoc-TSyitU. Fmoc-L 
-Ser (tBu)-OH. Fmoc-L-Tyr (t 
Bu) -OH, Fmoc-L-Thr (tBu) -O 
H, Fmoc-L-Lys (Boc) -OH. Fmoc 
-L-I le-OH, Fmoc-L-Cys (Trt) 
-OH. Fmoc-L-Gl n (Trt) -OH. Fm 
oc-L-Cys (Trt) -OH. Fmoc-L-A 
rg (Pmc) -OH. Fmo c-L-Le u-OH. 
Fmoc-L-Glu (OtBu) -OH. Fmoc- 
L-Lys (Boc) -OH. Fmoc-L-A 1 a- 
OH, Fmoc-L- Ser (tBu) —OH. Fmo 
c-L-Arg (Pmc) -OH. Fmoc-L-Pr 
o-OH. Fmo c -L-Le u-OH. Fmoc-L 
-Va 1 -OHfcJ;tfFmoc-L-A 1 a-OH (V* 

■Tilt**-** ■ x^-?-tt§g) fc*KttJBU:. 
*• KftOPMtKJ6#XT 2 0 % VI V 

NMPfcJ:ON5fe4gtOFmocS$:fl]BrL. NMPfcJ 

\f'j?xin*?y (/\-df y • x/i^-ttS?) Tikft 



U Kffi^LT»*T*FfflB*ttl 2 5 Omgff 

[0043] ffi^KIQ&ff J: WKfllWfefKi. 
7 -r - KA -/ ? 'J ymf Atci 0 @»Wfc#J 
flPLfc. ffieftg^Tf- HfiSflg 1 2 5 0mg|:x^yy 
f-*-* (KQfl&XgttS) 0 . 5ml. SATx^ 

(j&M&JtoRtti!) i . 5 g. f^-r-y-^ 
<aEMS*i*a«) i. omi . i>j:rms*i. o 

m 1 £«&8n LTHiST' 1 5#ia«#L. <0*>*&L. $ 
4»tC10^-«fL!t. ^*l£TFA2 0m 1 SrSsflnL 
Tl. 5tirffltmU 7y*y -r ^--CfflHtSrS* 

^x^/ux-x^ (HitftlW) fcgsJllL. *7*f-K 

U >I'l>#fi ( 2 5 0 0 r pm-C 1 0#Ei) L. ±»f 2: 
gmitz. $ £> K^'x-f/i^x- r/l'Srff fc izMu LX 

r-?-HI«j4 7 5mgS:f#^. 

[0044] mmm^n- vnz&z mmx-mm 

U St'L^Si ( 1 5 0 0 0 r P mX'5tiffl) L. xflt* 
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(54) [ Title of the Invention ] Antitumor Agent 
(57) [ Summary ] 

[ Object ] To provide an antitumor agent with extremely few side effects, that is thermally 
stable, and that has selective antitumor effects on tumor cells in small quantities. 
[ Means ] An antitumor agent containing a peptide comprising 5 to 20 amino acids 
containing an amino acid sequence in SEQ ID NO: 1, a derivative of the peptide, a 



pharmacologically permissible salt of the peptide or its derivative, or a mixture thereof as 
an active ingredient. 
[ Claims ] 

[ Claim 1 ] An antitumor agent containing a peptide comprising 5 to 20 amino acids 
containing an amino acid sequence in SEQ NO: 1, a derivative of the peptide, a 
pharmacologically permissible salt of the peptide or its derivative, or a mixture thereof as 
an active ingredient. 

[ Claim 2 ] The antitumor agent of Claim 1 containing at least 5 mg of active ingredients 

per 1 g of a final composition. 

[ Detailed Description of the Invention ] 

[ 0001 ] 

[ Technological Field of the Invention ] The present invention relates to an antitumor 
agent. In greater detail, it relates to a new antitumor agent having propagation inhibitory 
effects on tumor cells, anticancer effects, cancer metastasis inhibitory effects, angiogenesis 
inhibitory effects, etc., and useful in the treatment of malignant tumors. 
[ 0002 ] 

[ Prior Art ] Conventionally, the main methods for the treatment of malignant tumors was 
early detection or surgical excision; however, for a site where a malignant tumor grows that 
is. difficult to excise, or when there is metastasis to a site other than the site of origination or 
infiltration has occurred, treatment methods using radiation irradiation on the patient and 
regular administration of antitumor agents have been carried out. 
[ 0003 ] Treatment methods with regular administration of antitumor agents can be 
generally classified into treatment methods using drug 

1) immunostimulant effects 

2) antimetabolitic effects, and 

3) effects to directly kill tumor cells. 

[ 0004 ] Many drugs synthesized chemically are used in treatments using the effects in 2) 
and 3) above. Nevertheless, while these drugs have strong antitumor effects, they also have 
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the side effect of exhibiting poison towards not only tumor cells but normal cells as well. It 
has also been pointed out that there are few effective drugs for solid cancer, and that use of 
those drugs brings about multidrug resistance [Gan-no baiosaiensu 4-gan-no atarashii 
shindan-to chiryo 1 , ed. Yasuo Inoue, University of Tokyo Press (1991): 10]. 
[ 0005 ] Treatment methods using the effects of 1) above activate the biological immune 
system and boost immune functions against tumors by using BRMs (biological response 
modifiers), which strengthen the biological response against tumors. In greater detail, 
attempts such as administering interleukins, cytokines, basidiomycete constituents (such 
schizophyllan and lentinan) and the like as BRMs to activate macrophages and lymphocytes 
having antitumor effects, as well as administering tumor necrosis factors (TNF) having 
antitumor effects are being made, and clinical research is being carried out in conjunction 
with the use of chemically synthesized drugs having the effects in 2) and 3) above [Ikei 
menekigaku 2 \ Junichi Yada, Chugaiigaku Co., (1989): 325], 

[ 0006 ] Active ingredients in conventional antitumor agents that are known include 
alkylating agents [for example, cyclophosphamide and the like: Cancer Research 21 
(1961): 1412] which inactivate nucleic acid and protein through alkylation, nucleic acid 
synthesis inhibitors [for example, 5-fluorouracil and the like: Cancer 45 (1980): 1129], and 
some antibiotics [for example, actinomycin D and the like: Journal of Immunology 145 
(1990): 1859]. 

[ 0007 ] Also, polypeptides having antitumor effects that are known include human 
interferon y polypeptides (Unexamined Patent Application Publication Number 5-320200 
[i.e., 1993-320200]), human tumor necrosis factors (TNF) and polypeptides made from 
some recombinants thereof (Unexamined Patent Application Publication Number 5-271290 
[i.e., 1993-271290], Unexamined Patent Application Publication Number 5-271289 [i.e., 
1993-271289], Unexamined Patent Application Publication Number 5-255393 [i.e., 1993- 
255393], Unexamined Patent Application Publication Number 5-271287 [i.e., 1993- 
271287], Unexamined Patent Application Publication Number 4-368398 [i.e., 1992- 

1 [Translator's note: This could be translated as Cancer Bioscience^ New Cancer Diagnoses and Treatments.] 
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368398], Unexamined Patent Application Publication Number 4-368397 [i.e., 1992- 
368397], Unexamined Patent Application Publication Number 4-327599 [i.e., 1992- 
327599], Unexamined Patent Application Publication Number 3-180194 [i.e., 1991- 
180194], Unexamined Patent Application Publication Number 3-180193 [i.e., 1991- 
180193], Unexamined Patent Application Publication Number 3-98587 [i.e., 1991-98587], 
Unexamined Patent Application Publication Number 3-65196 [i.e., 1991-65196], 
Unexamined Patent Application Publication Number 3-65195 [i.e., 1991-65195], 
Unexamined Patent Application Publication Number 3-61495 [i.e., 1991-61495], 
Unexamined Patent Application Publication Number 3-30693 [i.e., 1991-30693], 
Unexamined Patent Application Publication Number 2-72122 [i.e., 1990-72122], 
Unexamined Patent Application Publication Number 2-255096 [i.e., 1990-255096], 
Unexamined Patent Application Publication Number 2-177896 [i.e., 1990-177896], 
Unexamined Patent Application Publication Number 2-163094 [i.e., 1990-163094], 
Unexamined Patent Application Publication Number 2-145188 [i.e., 1990-145188], 
Unexamined Patent Application Publication Number 2-86793 [i.e., 1990-86793], 
Unexamined Patent Application Publication Number 1-277488 [i.e., 1989-277488], 
Unexamined Patent Application Publication Number 1-85095 [i.e., 1989-85095], 
Unexamined Patent Application Publication Number 1-85094 [i.e., 1989-85094], 
Unexamined Patent Application Publication Number 1-47393 [i.e., 1989-47393], 
Unexamined Patent Application Publication Number 1-30596 [i.e:, 1989-30596], 
Unexamined Patent Application Publication Number 1-30595 [i.e., 1989-30595], 
Unexamined Patent Application Publication Number 2-9389 [i.e., 1990-9389], Unexamined 
Patent Application Publication Number 63-279799 [i.e., 1988-279799], Unexamined Patent 
Application Publication Number 63-267290 [i.e., 1988-267290], Unexamined Patent 
Application Publication Number 63-198996 [i.e., 1988-198996], Unexamined Patent 
Application Publication Number 63-141999 [i.e., 1988-141999], Unexamined Patent 
Application Publication Number 63-32486 [i.e., 1988-32486], Unexamined Patent 

2 [Translator's note: This could be translated as Medical Immunology.] 
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Application Publication Number 62-272991 [i.e., 1987-272991], Unexamined Patent 
Application Publication Number 62-248498 [i.e., 1987-248498], Unexamined Patent 
Application Publication Number 62-48632 [i.e., 1987-48632], and Unexamined Patent 
Application Publication Number 61-280437 [i.e., 1986-280437]), cyclic peptide 
compounds having specific amino sequences extracted from Rubia cordifolia (Unexamined 
Patent Application Publication Number 5-262794 [i.e., 1993-262794] and Unexamined 
Patent Application Publication Number 5-32698 [i.e., 1993-32698]), polypeptides having 
human interleukin 2 activity (Unexamined Patent Application Publication Number 5- 
502876 [i.e., 1993-502876]), human interleukin la polypeptides (Unexamined Patent 
Application Publication Number 4-330282 [i.e., 1992-330282]), LHRH analogs controlling 
the release of gonadotropin from the pituitary and having antineoplastic activity 
(Unexamined Patent Application Publication Number 4-224600 [i.e., 1992-224600]), 
somatostatin analogs (Unexamined Patent Application Publication Number 6-41194 [i.e., 
1994-41194]), transforming growth factor p-2 and peptides made from some homologs 
thereof (Unexamined Patent Application Publication Number 1-63395 [i.e., 1989-63395]), 
polypeptides obtained from protein components extracted from plant seeds (Unexamined 
Patent Application Publication Number 1-75430 [i.e., 1989-75430]), type I interferon 
peptides (Unexamined Patent Application Publication Number 61-18138 [i.e., 1986- 
18138]), polypeptides produced from human histiocytic lymphoma derived cell strains 
(Unexamined Patent Application Publication Number 61-280431 [i.e., 1986-280431]), 
polypeptides produced by microorganisms of the genus Streptomyces (Unexamined Patent 
Application Publication Number 61-271991 [i.e., 1986-271991]), human interleukin-2 
polypeptide derivatives (Unexamined Patent Application Publication Number 61-225199 
[i.e., 1986-225199]), saframycin A derivatives (Unexamined Patent Application Publication 
Number 61-58593 [i.e., 1986-58593]), human immune interferon (Unexamined Patent 
Application Publication Number 58-189197 [i.e., 1983-189197]), human fibroblast 
interferon (Unexamined Patent Application Publication Number 57-140793 [i.e., 1982- 
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140793]), and polypeptides containing at least 2-amino-3-guanide propionic acid 
(Unexamined Patent Application Publication Number 56-147796 [i.e., 1981-147796]). 
[ 0008 ] 

[ Problems to be Solved by the Invention ] As mentioned above, polypeptides and the like 
showing antitumor activity are known conventionally, but such polypeptides and the like 
had the problem that antigenicity, thermal stability and chemical synthesis were difficult. 
Thus, an antitumor agent has been desired that does not exhibit side effects such as 
antigenicity while being thermally stable, and in particular which selectively acts on tumor 
cells and does not induce harmful inflammatory reactions in the surrounding tissue. The 
development of a peptide that is inexpensive, and can be supplied through chemical 
synthesis, and that has low molecular antitumor activity with high practicality has been 
hoped for. 

[ 0009 ] The invention was devised as a reflection of the above situation; it has extremely 
few side effects and is thermally stable, and it is an object of the invention to supply an 
antitumor agent containing a peptide that acts selectively on tumor cells. Also, the invention 
is inexpensive, and it is an object of the invention to provide an antitumor agent with high 
practicality which can be supplied using chemical synthesis. 
[0010] 

[ Means to Solve the Problems ] The invention was devised to solve the aforementioned 
problems, and provides an antitumor agent containing a peptide comprising 5 to 20 amino 
acids containing an amino acid sequence in SEQ ID NO: 1, a derivative of the peptide, a 
pharmacologically permissible salt of the peptide or its derivative, or a mixture thereof as 
an active ingredient. 

[ 001 1 ] Also, the antitumor agent of the invention has a favorable mode containing at least 
5 mg of active ingredients per 1 g of a final composition. 
[ 0012 ] 

[ Embodiments of the Invention ] A peptide, being an active ingredient in the antitumor 
agent of the present invention (hereinafter, noted as an antitumor peptide), comprises 5 
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amino acid residues listed in SEQ ID NO: 1, or up to 20 residues containing an amino acid 
sequence in SEQ ID NO: 1. These antitumor peptides can be chemically synthesized as 
follows using a publicly known solid phase method, liquid phase method or the like. 
[ 0013 ] With the solid phase method, a solid phase resin for peptide synthesis is used to 
synthesize a desired antitumor peptide by successively condensing amino acid blocks to 
lengthen peptide chains. Amino acid derivatives protected by a reactive group on the N 
terminal or side chain reactive group with a protecting group such as 9- 
Fluorenylmethoxycarbonyl (hereinafter, abbreviated to Fmoc) as the amino acid block are 
used to synthesize the object peptide chain by repeating condensation reactions from the C 
terminal and deprotection reactions on the N terminal side. Next, the peptide protected by 
the N- terminal or side chain reactive group is removed from the resin by cutting, and a 
deprotection reaction is carried out to obtain the object antitumor peptide. 
[ 0014 ] The aforementioned operation can be carried out using a mechanized or automated 
peptide automatic synthesizer (for example, the Perkin Elmer 433 A, etc.) With the liquid 
phase method, on the other hand, an amino acid derivative protected by a protecting group 
at the N terminal, C terminal or side chain reactive group is used as an amino acid block to 
synthesize the desired antitumor peptide chain by repeating condensation reactions, and N 
terminal or C terminal deprotection reactions. Further, instead of the consecutive chain 
length lengthening method in the liquid phase method for successively lengthening the 
peptide chain from the C terminal end or N terminal end, the object peptide chain can be 
broken into suitable fragments, and after synthesizing a fragment chain for each, a fragment 
method can be applied to condense the fragment chains and synthesize the object peptide 
chain. 

[ 0015 ] The antitumor peptide derivative, an active ingredient in the antitumor agent of the 
present invention, is a derivative of an addition compound or partial substitute of an 
antitumor peptide chemically synthesized using the aforementioned methods; and the 
antitumor peptide derivative for which the C terminal has been aminated or acylated can be 
exemplified. For example, when using the solid phase method to synthesize an antitumor 
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peptide derivative whose C terminal has been aminated, as mentioned above, the peptide 
whose N terminal or side chain reactive group is protected is removed from the resin by 
cutting, amination of the peptide's C terminal is carried out, and protective reactions are 
further carried out so the object antitumor peptide derivative can be obtained. 
[ 0016 ] Also, when synthesizing a peptide derivative whose C terminal has been aminated, 
a solid phase resin (such as, for example, Perkin Elmer's Fmoc amide resin) for C terminal 
amide peptide synthesis may be used instead of the conventional solid phase resin. In this 
case, it is convenient to carry out the deresination or deprotection at the same time using 
protection group selection. 

[ 0017 ] Pharmacologically allowed salts of the antitumor peptide, which is an active 
ingredient for antitumors [sic] of the invention, as well as of its derivative are non-toxic, 
and in concrete terms, may be an acid additive salt, metal complex, carboxylate or the like. 
The acid additive salt may be exemplified with hydrochloride, hydrobromide, hydrosulfate, 
phosphate, tannate, oxalate, fumarate, gluconate, alginate, maleate, acetate, trifluoroacetate, 
citrate, benzoate, succinate, malate, ascorbate, tartrate or the like. Also, the metal complex 
may be exemplified with, for example, complexes of zinc, iron, calcium, magnesium, 
aluminum, and the like. Further, the carboxylate may be exemplified with, for example, an 
alkaline metal and its sodium, potassium or other such salt, an alkaline earth metal and its 
potassium , magnesium or other such salt, and ammonium salt or the like. 
[ 0018 ] For the antitumor agent of the invention, an antitumor peptide, antitumor peptide 
derivative, one type of compound or two or more compounds arbitrarily selected from a salt 
pharmacologically allowed of an antitumor peptide or its derivative (hereinafter, these are 
collectively noted as "peptides") may be included as active ingredients at a concentration of 
5 mg/kg or higher, and prepared along with the other ingredients. The other ingredients may 
be exemplified with fillers, extenders, binders, humidifying agent, disiritegrants, surfactants, 
diluents for lubricants, diluents and the like ordinarily used in medical manufacturing fields. 
[ 0019 ] The antitumor agent of the invention can be administered to humans or animals 
through general medical preparation forms, for example, intravenous injection, 
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subcutaneous injection or orally, and the form of the agent may be selected according to the 
administration route or the purpose of treatment. Typical exemplifications include tablets, 
pills, powders, liquids, suspension agents, emulsions, granulated powders, capsules, 
suppositories, injectables (liquid, suspension agent, etc.), or the like. For example, when 
forming a tablet, a diluent such as lactose, sucrose, sodium chloride, glucose, urea, starch, 
calcium carbonate, kaolin, crystalline cellulose, or silicic acid; a binder such as water, 
ethanol, propanol, simple syrup, glucose solution, starch solution, gelatin solution, 
carboxymethylcellulose, methylcellulose, potassium phosphate, or polyvinyl pyrrolidone; a 
disintegrator such as dried starch, agar powder, laminaran powder, sodium bicarbonate, 
calcium carbonate, polyoxyethylene sorbitan fatty acid ester, sodium lauryl sulfate, 
monoglyceride stearate, starch, or lactose; a disintegration inhibitor such as sucrose, stearin, 
cacao butter, or hydrogenated oil; an absorption promoter such as quaternary ammonium 
base or sodium lauryl sulfate; a humectant such as glycerol or starch; an adsorbent such as 
starch, lactose, kaolin, bentonite, or colloidal silicic acid; and a lubricant such as purified 
talc, stearate, boric acid powder, or polyethylene glycol may be arbitrarily used. Also, the 
tablet may take the form of a coated tablet covered with any conventional coating or film as 
required, for example, a sugar-coated tablet, gelatin-coated tablet, enteric coated tablet or a 
film-coated tablet, or a double-layered or multi-layered tablet. 

[ 0020 ] When preparing an injectable, it is desirable that a liquid, emulsion or suspension 
liquid be sterilized and be isotonic with blood; for a diluent, water, ethyl alcohol, propylene 
glycol, isostearyl alcohol ethoxylate, isostearyl alcohol polyoxalate, polyoxyethylene 
sorbitan fatty acid ester, and the like, for example, may be used. In this case, it is possible to 
include an adequate quantity of table salt, glucose, glycerine and the like to prepare an 
isotonic solution; it is also possible to blend in a solubilizing agent, buffer agent, analgesic 
agent or the like. 

[ 0021 ] Medical preparations in these forms may be further blended with a commonly 
used coloring agent, preservative, fragrant, flavoring agent, sweetening agent or the like 
according to need, and may also include other active pharmaceutical ingredients. The 
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antitumor agent of the invention may further be used along with other antitumor agents 
according to need, for example, publicly known cancer drugs as a form of cancer 
chemotherapy, and may also be used along with radiation therapy. Thus, superior anticancer 
effects may be accomplished with the antitumor agent of the invention, so the effects of 
other cancer drugs used in conjunction may be extended one level further, and it is possible 
to bring about synergistic effects. Even when the amount of cancer drugs used in 
conjunction is less than the amount normally used, adequate cancer treatment effects can be 
obtained, so the side effects of the cancer drugs used in conjunction may thus be reduced. 
[ 0022 ] With subcutaneous administration, it has been determined from test results using 
mice that a useful dosage of the antitumor agent of the invention is at least 1 mg/kg of body 
weight/day. The result of acute toxicity testing of intravenous administration using mice is 
that peptides, an active ingredient in the antitumor agent of the invention, have extremely 
low toxicity, a LD 50 of 100 mg/kg of bodyweight or higher, and may be used on humans 
and animals safely and with extremely small side effects. 

[ 0023 ] The antitumor agent of the invention is useful as a cancer drug, a cancer metastasis 
inhibitor or an angiogenesis inhibitor. Next, a sample test will be exhibited to describe 
results of the invention in detail. 
Sample Test 

This test was carried out to study whether the antitumor agent of the invention has effects 
inhibiting the propagation of tumor cells. 

(1) Preparation of the sample 

An antitumor peptide having an amino acid sequence in SEQ ID NO: 1 chemically 
synthesized using the same method as in Embodiment 1 was dissolved in a physiological 
saline (Seiri Shokuen-chu, manufactured by Otsuka Pharmaceutical Co., Ltd.) at a 
concentration of 0.3 mg/ml, and this was heated for 24 hours at 60° C after which it was 
cooled and used as a sample solution. A physiological saline not containing an antitumor 
peptide was treated similarly and used as a control solution. 

(2) Test method 
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The testing was carried out as follows based on the method of Kyriazis, et al, in the 
American Journal of Pathology 106 (1982): 250. 

[ 0024 ] Human erythroblastic leukemia cells (K562) were dispersed in Dulbecco's 
phosphate buffered saline [Journal of Experimental Medicine 99 (1954): 167 - 182] at a 
ratio of 5 x 10 cells/ml, and 0.1 ml of the cell dispersion liquid was transplanted into the 
back skin of 20 5-month-old nude male mice (Balb/c nu/nu, purchased from Charles River 
Japan, Inc.) raised for 1 week in advance. 

[ 0025 ] The transplant mice were raised for 4 days using a conventional method, the 
formation of tumors in each mouse was checked, the mice were randomly divided into 10 
per group, 0.1 ml of the sample solution was administered daily intratumorally once per day 
into one group, and the control solution into the other group, the long diameter and short 
diameter of each tumor were measured with a slide gauge 7 days and 10 days after the cell 
transplant, and the volume of the tumor was calculated with the following formula. 
[ 0026 ] 

Volume of tumor (mm 3 ) = short diameter 2 x long diameter x 0.4 

The human erythroblastic leukemia cells (K562) used in the test were from a publicly 

known human leukemia strain [Blood 45 (1979): 321 - 322], and the cells were consigned 

from American Type Culture Collection: ATCC as consignment number ATCC No. CCL- 

243, readily available. 

(3) Test results 

The results of the test are shown in Table 1 . Table 1 shows the average tumor surface area 
[sic] of each group of 10 mice. As is clear from Table 1, the volume of the tumors of the 
group administered with the sample solution containing the antitumor agent of the 
invention compared to the group administered with the control solution is approximately 
3/5 after 7 days, and less than approximately 1/2 after 10 days. These results confirmed that 
the antitumor agent of the invention significantly controls the propagation of K562 cells, 
and has prominent antitumor effects. The antitumor effects were also confirmed after the 
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heating for 24 hours at 60° C, proving that the antitumor agent of the invention is thermally 



stable. 



[ 0027 ] Tests were carried out using other peptides as well, and similar effects were 
obtained. 
[ 0028 ] 
[ Table 1 ] 



Number of days after 
transplant 



10 



Average volume of tumor (mm ) 



Group administered with 
control solution (n = 10) 



190.5 



539.2 



Group administered with 
sample solution (n = 10) 



115.6 



228.0 



[ 0029 ] Embodiments are next exhibited to describe the invention concretely and in further 
detail, but the invention is not limited to the below embodiments. 
[ 0030 ] 

[ Embodiments ] 
Embodiment 1 

An automatic peptide synthesizer (model 433A manufactured by Perkin Elmer) was used to 
synthesize antitumor peptides based on the solid phase method of Shepard [spelling 
unknown], et al, [Journal of Chemical Society Perkin I (1981): 538] and on the user's 
manual for the synthesizer as follows. 

[ 0031 ] 500 mg (0.25 mmol) of HMP resin (manufactured by Perkin Elmer) were used as 
solid phase resin for peptide synthesis to lengthen the peptide chains by repeating 
deprotection group reactions and condensation reactions using a synthesis program of the 
aforementioned automatic peptide synthesizer. In greater detail, N-methyl pyrrolidone 
(manufactured by Perkin Elmer; N-methyl pyrrolidone is abbreviated as NMP below) 
containing 20% piperidine was used to remove the amino protecting group Fmoc from the 
aforementioned solid phase resin by cutting, this was washed with NMP, the Fmoc-amino 

* 

acid, or in concrete detail, Fmoc-L-Arg (Pmc)-OH (manufactured by Perkin Elmer), was 
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condensed using a FastMoc Regent Kit (manufactured by Perkin Elmer; FastMoc is a 
registered trademark), and this was washed with NMP. 

[ 0032 ] Below, the aforementioned operation from the cutting of the Fmoc group and 
condensation of the Fmoc-amino acid through the washing was repeated. Fmoc-L-Pro-OH, 
Fmoc-L-Leu-OH, Fmoc-L-Val-OH and Fmoc-L-Ala-OH (all manufactured by Perkin 
Elmer) were successively used as Fmoc-amino acids. After the peptide chain extension 
reaction was complete, the Fmoc group at the N terminal was cut with NMP containing 
20% piperidine, and this was washed with NMP and dichloromethane (manufactured by 
Perkin Elmer), yielding approximately 513 mg of protection peptide resin after vacuum 
drying. 

[ 0033 ] The condensation reaction conditions and deprotection conditions were 
automatically controlled using a feedback monitoring system. 0.5 ml of ethanedithiol 
(manufactured by Watanabe Chemical Industries, Ltd.), 1.5 g of crystal phenol 
(manufactured by Tokyo Kasei Co., Ltd.), 1.0 ml of thioanisole (manufactured by Watanabe 
Chemical Industries, Ltd.), and 1.0 ml of purified water were added to the aforementioned 
510 mg of protective peptide resin, this was agitated for 15 minutes at room temperature, 
and agitated for 10 minutes further after chilling. 20 ml of trifluoroacetic acid 
(manufactured by Watanabe Chemical Industries, Ltd.) were added thereto and this was 
agitated for 1.5 hours; the resin was filtered through a glass filter, the filtered liquid was 
immediately vacuum concentrated, and pre-cooled anhydrous diethyl ether (manufactured 
by Kokusan Chemical Works, Ltd.) was added to the residue, and the peptide was white 
powdered. The white powdered peptide was transferred to a centrifuge tube, the cooled 
diethyl ether was newly added and the result adequately agitated, this was centrifuged (10 
minutes at 2500 rpm), and the supernatant was discarded. Cooled diethyl ether was newly 
added yet again and the result was adequately agitated, an operation for centrifuging was 
carried out three times, the peptide precipitate was vacuum dried, and this was dissolved in 
water and freeze dried to yield approximately 105 g of crude peptide. 
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[ 0034 ] All of the aforementioned crude peptide was dissolved in purified water and 
centrifuged (for 5 minutes at 15,000 rpm), the supernatant was filtered through a 0.45 [im 
filter, and peptide purification of the filtered liquid was carried out using high performance 
liquid chromatography (HPLC). A Gulliver-PU-986 high pressure gradient system 
(manufactured by JASCO Corp.) was used for the HPLC, and 250 x 10 mm reverse phase 
Lichrospher 100RP-18 (e) columns (manufactured by Merck, Ltd.) were used. The eluent 
was eluted using a linear concentration gradient from liquid A to liquid B where liquid A 
was 0.1% TFA/purified water and liquid B was 80% acetonitrile/liquid A. The obtained 
chromatograph had nearly a single peak, and the fraction corresponding to the peak was 
collected. The collection operation was repeated several times, and the obtained fractions 
were freeze dried to obtain approximately 38.6 mg of purified peptide. Analysis columns 
[250 x 4.6 mm Lichrospher 100 RP- 18(e) (manufactured by Merck)] were used to carry out 
an HPLC analysis of the obtained purified peptide, and it was confirmed that the purified 
material was singular. The purified peptide amino acid sequence, etc., was confirmed with 
ordinary amino acid analysis, amino acid sequence analysis, elemental analysis and mass 
spectrometry, and it was confirmed that a peptide comprising 5 amino acid residues having 
an amino acid sequence shown in SEQ ID NO: 1 had been obtained 
[ 0035 ] The purified peptide obtained in this Embodiment has antitumor activity as noted 
in the Sample Test. 
Embodiment 2 

With the exception of using 397 mg (0.25 mmol) of Fmoc amide resin (manufactured by 
Perkin Elmer), a solid phase resin for peptide synthesis whose C terminal was amidated, 
instead of the 500 mg (0.25 mmol) of HMP resin (manufactured by Perkin Elmer), 
approximately 34.6 mg of purified peptide derivative whose C terminal was amidated were 
obtained as a solid phase resin with the automatic peptide synthesizer using a method 
identical to that in Embodiment 1. 

[ 0036 ] Analysis columns [250 x 4.6 mm Lichrospher 100 RP- 18(e) (manufactured by 
Merck, Ltd.)] were used to carry out an HPLC analysis of the obtained purified peptide 
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derivative, confirming that the purified material was singular. The purified peptide amino 
acid sequence, etc., was also confirmed with ordinary amino acid analysis, amino acid 
sequence analysis, elemental analysis and mass spectrometry, and it was also confirmed that 
a derivate of the peptide whose C terminal was amidated comprising 5 amino acid residues 
having an amino acid sequence shown in SEQ ID NO: 1 was obtained. 
[ 0037 ] The antitumor effects of the purified peptide derivative obtained in this 
Embodiment were tested using the same method as in the Sample Test, and the results 
confirmed the presence of significant antitumor activity. 
Embodiment 3 

500 mg (0.25 mmol) of HMP resin (manufactured by Elmer Perkin) were used as the solid 
resin for peptide synthesis to lengthen the peptide chain was lengthened by repeating 
deprotection reactions and condensation reactions using the synthesis program in the 
aforementioned automatic peptide synthesizer. In greater detail, N-methyl pyrrolidone 
(manufactured by Perkin Elmer; N-methyl pyrrolidone is hereinafter abbreviated as NMP) 
containing 20% piperidine was used to remove the amino protecting group Fmoc from the 
aforementioned solid phase resin by cutting, and after washing with NMP, Fmoc-amino 
acid, or in more concrete terms, Fmoc-L-Leu-OH (manufactured by Perkin Elmer), was 
condensed using a FastMoc regent kit (manufactured by Perkin Elmer; FastMoc is a 
registered trademark), and this was washed with NMP. Below, the aforementioned 
operation of Fmoc group cutting, condensing each Fmoc-amino acid and washing was 
repeated. 

[ 0038 ] Fmoc-l^Glu (OtBu)-OH, Fmoc-L-Lys (OtBu)-OH, Fmoc-L-Ala-OH, Fmoc-L-Ser 
(tBu)-OH, Fmoc-L-Arg (Pmc)-OH, Fmoc-L-Pro-OH, Fmoc-L-Leu-OH, Fmoc-L-Val-OH 
and Fmoc-L-Ala-OH (all manufactured by Perkin Elmer) were successively used as Fmoc- 
amino acids. After the peptide chain extension reaction was complete, the Fmoc group at 
the N terminal was cut with NMP containing 20% piperidine, and this was washed with 
NMP and dichloromethane (manufactured by Perkin Elmer), yielding approximately 767 
mg of protection peptide resin after vacuum drying. 
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[ 0039 ] The condensation reaction conditions and deprotection conditions were 
automatically controlled using a feedback monitoring system. 0.5 ml of ethanedithiol 
(manufactured by Watanabe Chemical Industries, Ltd.), 1.5 g of crystal phenol 
(manufactured by Tokyo Kasei Co., Ltd.), 1.0 ml of thioanisole (manufactured by Watanabe 
Chemical Industries, Ltd.), and 1.0 ml of purified water were added to the aforementioned 
767 mg of protective peptide resin, this was agitated for 15 minutes at room temperature, 
and agitated for 10 minutes further after chilling. 20 ml of TFA were added to the result and 
this was agitated for 1.5 hours; the resin was filtered through a glass filter, the filtered liquid 
was rapidly vacuum concentrated, pre-cooled anhydrous diethyl ether (manufactured by 
Kokusan Chemical Works, Ltd.) was added to the residue, and the peptide was white 
powdered. The white powdered peptide was transferred to a centrifuge tube, the cooled 
diethyl ether was newly added and the result adequately agitated, this was centrifuged (10 
minutes at 2500 rpm), and the supernatant was discarded. Cooled diethyl ether was newly 
added yet again and the result was adequately agitated, an operation for centrifuging was 
carried out three times, the peptide precipitate was vacuum dried, and this was dissolved in 
water and freeze dried to yield approximately 231 g of crude peptide. 
[ 0040 ] All of the aforementioned crude peptide was dissolved in purified water and 
centrifuged (for 5 minutes at 15,000 rpm), the supernatant was filtered through a 0.45 urn 
filter, and peptide purification of the filtered liquid was carried out using HPLC. A 
Gulliver-PU-986 high pressure gradient system (manufactured byJASCO Corp.) was used 
for the HPLC, and 250 x 10 mm reverse phase Lichrospher 100RP-18 (e) columns 
(manufactured by Merck, Ltd.) were used. The eluent was eluted using a linear 
concentration gradient from liquid A to liquid B where liquid A was 0.1% TFA/purified 
water and liquid B was 80% acetonitrile/liquid A. The obtained chromatograph had nearly a 
single peak, and the fraction corresponding to the peak was collected. The collection 
operation was repeated several times, and the collected fractions were freeze dried to obtain 
approximately 90 mg of purified peptide. Analysis columns [250 x 4.6 mm Lichrospher 100 
RP-18(e) (manufactured by Merck)] were used to carry out an HPLC analysis of the 
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obtained purified peptide, and it was confirmed that the purified material was singular. The 
purified peptide amino acid sequence, etc., was confirmed with ordinary amino acid 
analysis, amino acid sequence analysis, elemental analysis and mass spectrometry, and it 
was confirmed that a peptide was obtained comprising 10 amino acid residues having an 
amino acid sequence shown in SEQ ID NO: 2. 

[ 0041 ] The results of testing the antitumor effects with the same method as in the Sample 
Test confirmed that the purified peptide obtained in this Embodiment has significant 
antitumor activity. 
Embodiment 4 

500 mg (0.25 mmol) of HMP resin (manufactured by Elmer Perkin) were used as the solid 
phase resin for peptide synthesis to lengthen the peptide chain by repeating deprotection 
reactions and condensation reactions using the synthesis program in the aforementioned 
automatic peptide synthesizer. In greater detail, N-methyl pyrrolidone (manufactured by 
Perkin Elmer; N-methyl pyrrolidone is hereinafter abbreviated as NMP) containing 20% 
piperidine was used to remove the amino protecting group Fmoc from the aforementioned 
solid phase resin by cutting, and after washing with NMP, Fmoc-amino acid, or in more 
concrete terms, Fmoc-L-Lys (Boc)-OH (manufactured by Perkin Elmer) was condensed 
using a FastMoc regent kit (manufactured by Perkin Elmer; FastMoc is a registered 
trademark), and this was washed with NMP. Below, the aforementioned operation of Fmoc 
group cutting, condensing each Fmoc-amino acid and washing was repeated. 
[ 0038 ] Fmoc-L-Ser (tBu)-OH, Fmoc-L-Tyr (tBu)-OH, Fmoc-L-Thr (tBu)-OH, Fmoc-L- 
Lys (Boc)-OH, Fmoc-L-Ile-OH, Fmoc-L-Cys (Trt)-OH, Fmoc-L-Gln (Trt)-OH, Fmoc-L- 
Cys (Trt)-OH, Fmoc-L-Arg (Pmc)-OH, Fmoc-L-Leu-OH, Fmoc-L-Glu (OtBu)-OH, Fmoc- 
L-Lys (Boc)-OH, Fmoc-L-Ala-OH, Fmoc-L-Ser (tBu)-OH, Fmoc-L-Arg (Pmc)-OH, Fmoc- 
L-Pro-OH, Fmoc-L-Leu-OH, Fmoc-L-Val-OH and Fmoc-L-Ala-OH (all manufactured by 
Perkin Elmer) were successively used as Fmoc-amino acids. After the peptide chain 
extension reaction was complete, the Fmoc group at the N terminal was cut with NMP 
containing 20% piperidine, and this was washed with NMP and dichloromethane 
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(manufactured by Perkin Elmer), yielding approximately 1250 mg of protection peptide 
resin after vacuum drying. 

[ 0043 ] The condensation reaction conditions and deprotection conditions were 
automatically controlled using a feedback monitoring system, 0.5 ml of ethanedithiol 
(manufactured by Watanabe Chemical Industries, Ltd.), 1.5 g of crystal phenol 
(manufactured by Tokyo Kasei Co., Ltd.), 1.0 ml of thioanisole (manufactured by Watanabe 
Chemical Industries, Ltd.), and 1.0 ml of purified water were added to the aforementioned 
1250 mg of protective peptide resin, this was agitated for 15 minutes at room temperature, 
and agitated for 10 minutes further after chilling. 20 ml of TFA were added to the result and 
this was agitated for 1.5 hours; the resin was filtered through a glass filter, the filtered liquid 
was rapidly vacuum concentrated, and pre-cooled anhydrous diethyl ether (manufactured by 
Kokusan Chemical Works, Ltd.) was added to the residue, and the peptide was white 
powdered. The white powdered peptide was transferred to a centrifuge tube, the cooled 
diethyl ether was newly added and the result adequately agitated, this was centrifuged (10 
minutes at 2500 rpm), and the supernatant was discarded. Cooled diethyl ether was newly 
• added yet again and the result was adequately agitated, an operation for centrifuging was 
carried out three times, the peptide precipitate was vacuum dried, and this was dissolved in 
water and freeze dried to yield approximately 475 g of crude peptide. 
[ 0044 ] All of the aforementioned crude peptide was dissolved in purified water and 
centrifuged (for 5 minutes at 15,000 rpm), the supernatant was filtered through a 0.45 \im 
filter, and peptide purification of the filtered liquid was carried out using HPLC. A 
GuIliver-PU-986 high pressure gradient system (manufactured by JASCO Corp.) was used 
for the HPLC, and 250 x 10 mm reverse phase Lichrospher 100RP-18 (e) columns 
(manufactured by Merck, Ltd.) were used. The eluent was eluted using a linear 
concentration gradient from liquid A to liquid B where liquid A was 0.1% TFA/purified 
water and liquid B was 80% acetonitrileAiquid A. The obtained chromatograph had nearly a 
single peak, and the fraction corresponding to the peak was collected. The collection 
operation was repeated several times, and the obtained fractions were freeze dried to obtain 
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approximately 140 mg of purified peptide. Analysis columns [250 x 4.6 mm Lichrospher 
100 RP- 18(e) (manufactured by Merck)] were used to carry out an HPLC analysis of the 
obtained purified peptide, and it was confirmed that the purified material was singular. The 
purified peptide amino acid sequence, etc., was confirmed with ordinary amino acid 
analysis, amino acid sequence analysis, elemental analysis and mass spectrometry, and it 
was confirmed that a peptide was obtained comprising 20 amino acid residues having an 
amino acid sequence shown in SEQ ID NO: 3. 

[ 0045 ] The results of testing the antitumor effects with the same method as in the Sample 
Test confirmed that the purified peptide obtained in this Embodiment has significant 
antitumor activity. 
Embodiment 5 

The injectable with the following composition was manufactured using an ordinary method. 
All of the ingredients other than the antitumor peptide were commercially available 
products. 
[ 0046 ] 

Antitumor peptide obtained using a method identical to that in Embodiment 10.5 (weight 
%) 

Sodium chloride 0.9 
Distilled water for injection 98.6 
Embodiment 6 

The injectable solution with the following composition was manufactured using an ordinary 
method. All of the ingredients other than the antitumor peptide were commercially available 
products. 
[ 0047 ] 

Antitumor peptide obtained using a method identical to that in Embodiment 20.5 (weight 
%) 

Actinomycin D 0.005 
Sodium chloride 0.9 
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Distilled water for injection 98.595 
Embodiment 7 

The injectable solution with the following composition was manufactured using an ordinary 
method. All of the ingredients other than the antitumor peptide were commercially available 
products. 
[0048] 

Antitumor peptide obtained using a method identical to that in Embodiment 3 1.0 (mg) 
Actinomycin D 0.02 
Lactose 162.98 
Crystal cellulose A 30.0 

Polyvinyl pyrrolidone 5.0 
Magnesium stearate 1 -0 

Embodiment 8 

The injectable solution with the following composition was manufactured using an ordinary 
method. All of the ingredients other than the antitumor peptide were commercially available 
products. 
[0049] 

Antitumor peptide obtained using a method identical to that in Embodiment 4 1.0 (mg) 
Crystal cellulose 50.0 
Corn starch * 40 0 

Magnesium stearate 1 -0 

Hydroxypropyl methylcellulose 15.0 
Polyvinyl glycol (molecular weight 6000) 3.0 
Ricinus oil 50.0 
Methanol * 40.0 

[ 0050 ] 

[ Effects of the Invention ] As described above in detail, according the invention, a novel 
antitumor agent is provided accomplishing the effects mentioned below. 
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1) There are extremely few side effects, it is thermally stable, and antitumor effects are 
shown in small quantities that select for tumor cells. 

2) It can be provided inexpensively through chemical synthesis, and it has high practicality. 

3) It has the advantage of having antitumor effects while not causing inflammatory 
reactions in surrounding tissue in conjunction with conventional chemotherapy, radiation 
therapy, or the like. 

[0051] 

[ Sequence Listing ] 

SEQ ID NO: 1 

Length: 5 

Type: Amino acid 

Topology: Linear 

Molecule type: Peptide 

Sequence: 

Ala Val Leu Pro Arg 
1 5 
SEQ ID NO: 2 
Length: 10 
Type: Amino acid 
Topology: Linear 
Molecule type: Peptide 
Sequence: 

Ala Val Leu Pro Arg Ser Ala Lys Glu Leu 
1 5 10 

SEQ ID NO: 3 
Length: 20 
Type: Amino acid 
Topology: Linear 
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Molecule type: Peptide 
Sequence 

Ala Val Leu Pro Arg Ser Ala Lys Glu Leu Arg Cys Gin Cys Be Lys Thr Tyr Ser Lys 
15 10 15 20 
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